Background: Wound infection risk is inversely related to subcutaneous tissue oxygenation, which is reduced in obese patients and may be reduced even more during laparoscopic procedures.
Introduction
Obesity is a major risk factor for surgical site infection, and contributes to a high morbidity and mortality in the obese population. In a recent study, 1 perioperative tissue oxygen tension was found to be less in morbidly obese than in lean patients undergoing open abdominal surgery. As tissue oxygen tension is a major predictor for postoperative wound infections, reduced oxygenation might contribute to the observed higher risk of wound infection rate in obese patients. 2 Over the past 10 years, laparoscopic surgery has replaced open operations for many indications in the morbidly obese as well as the general population. 3 Proven advantages of laparoscopic surgery are similar in lean and obese patients and include shorter duration of hospitalization, decreased pain, reduced risk of postoperative infection, and fewer incisional hernias. 4 Specifically, the incidence of postoperative wound infections is halved in patients undergoing laparoscopic instead of open surgery. 5 However, the incidence of wound infections remains distressingly high in the morbidly obese.
The effects of the pneumoperitoneum on subcutaneous tissue oxygenation remain unknown. Many studies have shown a marked increase in systemic vascular resistance and after-load and a decrease in cardiac output. 6 Both factors are likely to decrease peripheral tissue oxygen tension. Increased intraabdominal pressure due to pneumoperitoneum additionally reduces microcirculatory flow. 7 Furthermore, the hemodynamic effects of the pneumoperitoneum are likely be even more pronounced in the morbidly obese. [8] [9] [10] As obesity augments the size of individual fat cells without increasing bloodflow, 11,12 these hemodynamic disturbances due to the pneumoperitoneum are likely to cause more hypoperfusion in the obese than in lean patients, and thus to especially reduce tissue oxygenation. 13 We therefore measured subcutaneous tissue oxygen tension in obese and lean patients during laparoscopic procedures.
Methods
With approval of the University of Vienna Institutional Review Board and written informed consent from the patients, we recruited 35 ASA physical status I-III patients between the ages of 18 and 60 years undergoing elective laparoscopic surgery. Two groups were enrolled based on their calculated body mass index (weight/height 2 ): BMI ≥40 kg/m 2 (morbidly obese, N=20) or <30 kg/m 2 (non-obese, N=15).
All patients in the obese group had laparoscopic silicone adjustable gastric banding surgery; those in the non-obese group had laparoscopic fundoplication or cholecystectomy. Exclusion criteria included documented coronary or peripheral artery disease, insulin-dependent diabetes mellitus, history of recent smoking, and any symptoms of infection or sepsis. Patients with preoperative systolic arterial blood pressure >170 mmHg or diastolic arterial blood pressure >90 mmHg were also excluded.
Protocol
On the morning of surgery, patients were premedicated with oral midazolam (7.5 mg). For all operations, patients were placed in the 25˚ reverse Trendelenburg position. Rapid sequence anesthetic induction was performed with rocuronium (0.6 mg/kg), propofol (2-4 mg/kg), and fentanyl (1-3 µg/kg). Following induction of anesthesia, a 20gauge cannula was inserted into a radial artery. A silastic tonometer was inserted into the lateral right upper arm for measurement of subcutaneous tissue oxygenation and temperature.
Inspired oxygen fraction was adjusted in all patients to reach a target arterial partial pressure of 150 mmHg; this level was maintained throughout surgery. Patients' lungs were mechanically ventilated to maintain arterial carbon dioxide tension at approximately 40 mmHg. Positive end-expiratory pressure was set to 5 mmHg, and peak ventilatory pressure was kept <30 mmHg. Subsequently, anesthesia was maintained with sevoflurane (1.0-2.0%) in oxygen and air. Sevoflurane administration was adjusted to maintain mean arterial blood pressure within 20% of the preinduction value. A supplemental bolus dose of fentanyl (50 µg) was given when heart rate or arterial pressure exceeded 120% of the baseline value. No vasoactive drugs were given.
In all patients, optimal body weight in kg was calculated according to an average normal BMI of 22.5 kg/m 2 . Ringer's lactate solution of 10 ml/kg-optimal body weight was given before induction of anesthesia in the preoperative room. Subsequently, patients were given a maintenance dose of 10 ml/kg of estimated optimal body weight each hour. Supplemental Ringer's lactate solution was given as necessary to maintain urine output >1 ml/kg of estimated optimal body weight per hour and a mean arterial blood pressure within 20% of baseline value. Upper-body forced air warming was used to keep patients normothermic, while local warming of the measurement site was strictly avoided.
